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(54) A/D CONVERSION CIRCUIT AND SOLID IMAGING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an A/D conversion 
circuit capable of easily realizing high speed and high 
precision in a small occupation area. 
SOLUTION: The A/D conversion circuit 20 includes a 
coupling capacity element C201, a feedback capacity element 
C202, a switch element SW202 r an amplifier 201, a 
comparative part 202, a capacity control part 203, and 
variable capacity parts 210, 220 and 230. The variable 
capacity part 210 includes capacity elements C211-C214, and 
switch elements SW211-SW214. One end of the capacity 
elements C21 1-C214 is connected to the inversion input 
terminal of the amplifier 201, the other end is connected to 
any one of a reference voltage value Vrefl and a reference 
voltage value Vcom through the switch elements SW21 1- 
SW214. 
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BM9P982 0 3iCA^3*l. UJ^lT^S t' ? h D s ©iil 

<tbrfe».$n^,„ -r&fr*i. soiffi (v,„ - 7 v r . fl 
/8) *5jE-c*n(iD,= 1 i?n» -e^-ettwntSD, 

[0 03 2] MiC. M±.&t:v h D„©ffiC/>£te£cD|Sg«C 
HUffi (V,„-V r€fl /2) ^jfC&nt*. 

mMQ (±12(4)5$) ©^. 

[ft] 1 ] 

Oiu»C„,-V P . fl »4C-V r . fl -(11) 



[»1 2] 

Q 20 2= 1 6CV lB -4C-V r . f , 
= 1 6C(V,„-V r . f ,/4) 



•(12) 



30 



tt S 5tT* 2 n , . , #SJR3£«X? C 2 „ JtJS 

[003 3]^LT > T>7'20 lJ:»3^HEfii (V,„- 
V,. fl /4) *5lU^2n^ 0 th^g|52 0 2fC«fc»), T> 

^•2 0 1 knmvKtsm+K.xti-r&mim (v,„-v 

r.,,/4) i> #&«A*^HtAfr-r-5>««mEEffiV 
c .. ( = 0) A^ttf53nr. HEEfii (V,„-V 

r.,,/4) ©#^^jssns„ c©^«, &m®m 
pB2 0 3 tcA^j^ti. m^j-r^#tr^ FcoiiiiLr 
40 fettans. -r^t>%, sunn (v,„-v r . M /4) *i 

[0 03 4] C©J;^(Ctr. pM£?Mg)52 1 O^i 
fii**^tc^34aS„ 14!J. A/D^Ih18S2 0{C 

A^j-rsfiEiiv,,, 1 4o©t » h -en-en 
©<B£©K^?:^-r0«-r*s. c n 6 4 -o<d fc* h d 
, , - D, ^ti-^n©!^ $ hfeHA-CB. ® jf^S 

so ^c, 0l {c^ort^^iwaQ 1 «c-v r . ri Ji(T-c& 
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<o. ryy'2 o 1 frib&jjztiznKmvjz. v rtf , 

oT^-2>llMSQ,CCO^r . aJ^§SgB2 2 OtCltS 
n&4-o©;W v*j?i^SW JJ1 -~SW„,^n^n©$J 
J82m©©S£l§]8HC?ft>n.5„ Tftfr 
ft?. 4o®§iITC !n -C 11( OHSi«l 

a* uSif^ c, ^ttifc-r & * ^ y s w 

*>. 

[S!13J 

Q 2 ii = C», ,V r . f4 =8C- V r . f2 -(13) 

ft *> sSf W± Z n &H£?fiQ, „ ^SiJt^C , „ ic&M 
L. 

[»i 4) 

Q tot = 1 6CV,-8CV r . fs 

- 1 6C(V,-V rt<! /2) -(H) 

ftS5£r-^$n*«#fiQ 2 „ Dmmm&mTc 2 „, 

[0036]*U, T>7'2 0 1 ck<3miifii (V, - 
V r . f2 /2) *st±i^7^*a-5>«, tb*$SP2 0 2tC<fc^ . T> 
7' 2 0 1 J^Sf^W^CA^SIIJIlif (V, -V 
re „/2) <fc. ^iKA^^tCA^-rsaaiSBEfBV 
c „. (=0) <t#s. A'NtiSsnr. SEfil (V.-V 

§C2 0 3tcA*3*i. tBM^K^D,©ffliLt 
fattens. SEfl (V 1 -V refJ /2) IfijEV&tUX 

d 7 = ^-5t*wn«D, = otsti^. -rft 

t>*>. 1EI (V, -V ref ,/3 2) tfuET-i&n&f D,= 
li^ti, -e5rftWn«D 7 = Oi^tiS. 

C0 03 7 ] &tmi>mmc oj^gg§is2 2 0 tc-g 
^t*:ia*iiifi^fc^ s n . tr 9 f- d , - d , -en-en© 

fl* s I^tC^3ti5 0 15(1 lffiV,t4o©t' 

» h D,-D,ehen©fi(!:©iM^*t*5„ 
cne>4o©t- 9 h D,~D,-e n-en©<B»i9is 3 n/c 
KfcS -c« . c !01 (cgioti,^ m£Sfi q , « 

C-V r . f! «T (C-V r . fl /2 4 OT) r*f). T>7* 

20 1 *^to^;$ns^ff«iv z «. v r . ri /2 , «T 

(V r , ri /2'«T) «ot. «±©JB3aKCC*jl» 

r & a / d bt^n o sire & s . 

(0 0 38] W±©A/D^feiS©^3iaPg(Ci^<^ 
4®pgr-n. ^3SPg$?7^Cj§SSSS^-C I(>1 (Cg| 
oTI,>Smi5SQ,K:-x>-c. aj^ggg(52 3 Oft^g 

n^-xox-f v s w, 3 ,~ sw, 3 4 -enen©w 
ssftf^j. ^2m©«is<!:ig««aTnn-5 0 -rft*> 



(7) ^tH 2002-261613 

12 

fc. 5t-T. 4"3©gff^C 131 -C !J( ©^titgt 

ffi#A#i>ssisWc. 3a (c*fft.r^x ^ 7 ^«fsw 
0. !i§Sifa^T-c 1 „ 2 «csTi3n-c^/c^Q 1 ©^ 
[»i 53 

Q*3i = C 2 ,,V r . f3 =8CV r . ts -(15) 

u 

10 [&16] 

Ojo?= 1 6C-V,-8C-V r , fl 

= 1 6C(V ! -V,„ 3 /2) -(16) 

ft h 3 n , o , «§tf^C , . , icm 

So 

[0039]ftt, T>7'2 0 1 iOmJKB (V, - 
V r «, 3 /2) #fcB#3n£„ Jt^gB2 0 2K.fc*). T> 

^2 0 1 j^^^mxti^icx^r^mKm (v, -v 

20 c .„ ( = 0) i*s. A'Nt3$£nT. mffiif (v,-v 
r. f3 /2) ©w^ws^ns. c©^jg«. mmsm 
SP2 0 3«:A^;3n. m^-r^st?? hD,©iii<tbr 
istt;*n£,, ^jEfit (v l -v r . f3 /2) *5izr'*n« 

D^liSh, ^■^•CftWn«D 3 = 0i3W„ "Tft 
StEEfif (V 2 -V r . fl /5 1 2) *SiEr'*n«D3 

(0040] m%i>mm<,c or. Bj^§sgp2 3 oks 
s*i5 4-5©x-/.^i^sw 1)1 ~sw M ,eneh© 
w^tK&asjiffiKic&jesn. t* 9 FD 3 ~D„^-n-en© 
30 m&mxic&mztiz. men. ^Kmv 2 t4-^<Dt: 
y h D3—D () -en-en©iiii©M^7n-r^-c*-5„ 
cne.4-o©t*7 h D3—D 0 -en^n©iii55s^sn?c 
h#.#.-c«. mM^mm^F-c 2 0I {cgio r ^hmmmQ 3 it 
c-v,.,,aT (c-v r . ri /2'«T) r**). r>? 
20 ifrhmjj2tiz>mEEmv } {t. v r , fJ /2*wT 
(v refl /2 1J jyT) -r*r>r. w±©^4jigpg(cfc^ 

[0 04 1 ] y,±<DA/DW&fiim<Dm4®Pg* i fe7L 

tcm&X-lt. 1 2<!©>W ?^sw„,-sw n4 , 
40 sw in -sw 1 „*j<j:i>-sw 11 ,-sw 11 ,*n^n(cte 

0 *sga*iJtK§P2 0 3«:ieiS3nr^^„ e-ur. ^4 

I^Pg^y L/cf^. C©1 2f 9 h©f r > ; ^;HlD JJ '>- 

D„*s§a*«ipgi52 0 3 cfcotti^sn*. 

[0 04 2] C©A/D^HSS2 0"C«. pJ^SgP 

210. 2 2 o*j<to>'2 3 o-en-entc^^n^^s* 
T-ft 60'tC')§jigfigpc , „ 2 ©±»**5^ yjb-cAWT 
2>iS®W. nMM6 1 C (=3(8C+4C + 2C+C) 

+ I 6C) ©gtf^- 1 ^©i^inuctBS-rs. — 

50 fi£*©l 2 e 9 ^JUS^ffl^-T'SA/D^ft 
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2 ij c©gfij^i -ofXD&mwmcm^? z>. c©«t 

#0&^^(t&SA/D^&[6]SS2 Ote. fi£fc© 
&©<tJ±fSOT. Sl^©AWia*l/6 7-C* 

[0 04 3] l/d^t, £©<£ 5?dfi#ffia*!^3C> 
A/D^^[5I8§2 0 £^&@<*Jtlfc^g 1 «#[§!8S 
1 0««lA/D^&|5|Sg2 O^^WSCiK^OSiiiYb 
«B4C A/D^IeI8§2 0*>6ffi^S47S 

0^>Ci4>r*. 7 * t- KPD©4I$fc£ 

^^A/D^lEl?S2 0-C{i, ^£jgS**/J^<. C 
©.£T-fc A/D^jinS^igiltCtf 5 C t&TSZ. 

[0044] (m2mmm) -xic. *&w<Dn2mm 

r, ^2SI*feB^fC^^@l*Jg^S«, A/D^&@ 
S82 OCtff&tfs^rS,, H7tt. ^2HiSf^tc^A 
/D^|5|3§2 O<D|5!SS0-C$>^ O C©A/Da&lHl?g 

f^SW,,,, 7>^20 1, ttfjjgg2 0 2. 
§iJ®Jg|52 0 3«s<fc&nJ%gB»2 4 0 

to 04 5 ] r>7 - 2 o i «. a^sssi o^e>aa^3 

0 1 ©S«A*iSW : im*4SH?-i(Diai{c»»6*i. AT? 
T>^2 0 lVlx&AlJffi+ttiifii&^-tvmit 

io.icisv&nffiwm&v-t -j v-t*>, -ei^-c. 

20 i«. w^ifs^c^^csasn/c^atcir. 

tt®[5jB§2 o 2«. t>-7'2 o i frhmtizntc'mE.m 

tttih+lcAt! U C n 6 2 o© A^ll-sf ©ffi£ */J\tt« 
L>r. C©Jtt^#*^T,t#£&S&«»Sl52 0 3-^ 

[0 046] oJ^SSB2 40tt, 4 -?©g«^C 
,«,~C 14 .:toJ:CF4-3©;*-f ^fTSW 1<1 -SW„ < 

(HEEffitfJtf^fS) ^ifftfe. 7^^mSW lull 
sw„„, sw,,,,, SW HIi , SW 1(J1 . SW MJ! , 

m&Z-i ?f^SW mi ^0t7>^2 0 1 ©&& 



&m2 002-261613 
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W 1 „*^-Lr#J8WJEfflV P . ri . V. 0f ,fcJ:O*V r . f3 

*?C„,tt. -S^-f^ffSW 1(11 ?:Mt7 
>7'2 0 lOSKA^^tS^Sn. Wr-^kifi^A v 

r . , , *J <fc # V r . , , fc 6 a^caitl^jEffl V t . . ©<5ji~i#> i 

— ^^SW M) ,^U7>^2 o i©s 
ISA*^-?-igiK$n. g-SS^^y^SW,.,, 

r . r 3 & e> wts^mjEfii v t (owtifr t mm s ti -s. 
coo47] nf^sfia52 4 o tc^snssss^. 







[S17] 




^ 201 - C 202 = 1 6 C 


•••(17a) 


C 2 4 1 = 8 C 


•••(17b) 


C 2t2 =4 c 


•••(17c) 


C 243 = 2 C 


•••(17d) 


C 2 4 4 =* C 


•••(17e) 



5. £/c. oJ^§Sg|52 4 0(C«*&^n?.#BB«EffiV 
r .f>. V r , fJ *sj:i>'V r . fJ /j:6i>*Ccaigmffl1lV t<> .^ 

«-j&(c,i^^{i<L;*tt.2,©T\ JJtP$-c«v c<> . = o 

i^-So gtc, ctit>mmmEEmv r . fl . v r . fJ fc<to' 

[0 0 4 8 ) gg$fl®3P2 0 3te, X^fltSW 

/c. ^a$ijiaja5 2 0 3 it. ctit><D4m<D7-Jv?mi L 

?n?tifcisVZ>WWffiR.*MEtie.UX*s9. C©^]#« 
UisJ:V)t$m2 0 2^6til^j3ti/c(i^(cS-^C>-C, 

1 2 b'u- \-<D<rV*>\,m. (D^-Do) ^Wi,. 
[00491XK, m2HSgff^{C^.SA/D^|51gS 

2 0©lfrft«:-3l>T§8i|8^-£. A/D^Mffl©^ 1 J=3 

Bra, x^,fi?sv 1 , 1 »SDu>r. jNtil^s 
w J4 ,^n-enti. »*^EEiiiv t<> .©^r(c^o@^6ti 

tl>5. X-f^^SW,,,,, SW,. M , SW 14J1 *$ 
JrO'SW^.^ih^txfJ&lDrL^., $/ c . x-(v^s 
^sw 1(11 , sw,,,,, sw^^fc^atsw,,,,^-^ 
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tlKHl»Tl»*. *t,T. j T-M^ SW i0! > 
[0 05 0] A/D^jfe*aS©^2S^-C{i. ?J$®m 

I4 .-en-en«> #«8®Effiv r . ri <«:»?ii«ffiiiv c<> .i 
©tttfUKfctcftjesfi*. A/DSE»ia»2o«:A*-r 

©Wi£tt. H4',t^£ftfcfc©4|51ilT-&-5 <> C*i6 4 

,..,«k*'). t>^"2 o i ^em^sn^mjEffiv 

iB. V ri(1 /2 4 «TT*-jT, K±<0*2gfflt{c*JC» 
rA/DSa(IL.Wtifi:*ofc»iat?*S. 

[0051] j&i±©A/D^jMaa©W2S«©a«:. 

^-f-yf^SW,,,,, SW l4 2.. SW l4J1 *s<fcEKSW 

w l4lI , sw„„*u:cFsw, 4 , I -*n-en**B!c. *-f 

» SW M1 -SW Mt -ttl-Wu&JSWEEfB V , 

i.u. sw,„ t *jj:ofsw 144 ,-eti-en#BHD. x-f? 

^SW,„,, SW, 4I „ SW l4Jl 43<fcCfSW J44 ,^ 
*l**l*spi<. *©ffc. A/D^&MJl©lfS3 4 &fi 1 fa5P3 

[0052] A/D%£mi±m<Dm3mmx'te. mtm 

l»T. dJ^SSP2 4 0it$£*i£4o©x-(;,9^y- 

sw J41 ~sw J44 -g-n^n«. #M*fffiiv r , ri iS!ii 

«EE«V t ..i©Bir«»»f^Wftot»*. C<DWWW> 

mt. mimfcjm<Dm&<Dm3ffl§tmmx'$>2>. -e 

IT, c©»3fiW#*TLfc>#j6-C«:. 5J^aSU2 
4 0{C^$il&4o©X-Y 7fS7SW lt ,^SW„ ( ^ 
*ve*i©«,8tt« (#IS«EtfV r . f ,jW:ot»MtEfI 

v co .©f5inr*5^) *ss.3ctc&£s*-u tr» hd 7 ~ 

D/*h*ft0ffi#jB&ec%£3 ft*. «EEtf V, 4 4 o 

©tj h D,~D 4 -en-e*i©fii4©M^«. igstc^s 

n/ct>©4PIfilT&4. Ch64-2©t5-hD,-D,^ 

20 la^m^sn^mEEffiv.tt. v r . fl /2 4 «Tr 



C9) ^2002-26 1 6 1 3 
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[0 05 3 ] «±©A/D^MS©^3SPt©mtC. 
X-f^tfSW,.,,, SW !(n , SW J4J1 *jJ;0'sw 

a..i*n>eti3&JiB#. x-/^ifsw Ilu , s 
w J4 „, sw J4J2 *>j:o'sw J44J -en^n^mc, >w 

©fcttttoea.fcftr. S«i7c 3J1 -c li4 -eft-e,-i 

..... SW, 4J1 :tej;0-SW 2 441 -eft-e*l#^C» 

io ^sw„„, sw Jtll , sw l43I fcj:^sw 144J -e 

tl-ttl*»BB<. ^©?IL A/D£ft^©ft4gtRr*'H 
[0 05 4] A/D^I©S4S^?S, ^3®pg 

*£7 Rftcmmgrnm?- c , „ , ten -> x c *z>mmw q , «: -o 

t>T\ nJ^gSS|52 4 0tC^h44O(DX^ > 
SW M1 ~SW !)( -e?ifWi. #M^EEffilV r ., 3 £»9 

«Mv eo .4©^r^#»[^tffe#is 0 £©#J8M 

mt, mim&mi&oim&omAfmtm&xihz. ^ 

bX. C©04gPg*^7 l/fcB£-CB. pJ^»gH2 
20 4 0K^Ji44o©^-{ jfIfSW !41 -SW Mt f 

V lo .©{5Jti-C*-5>*i) ^(H^c^sn. b* > hD 3 - 

D 0 -?-n^#a©fflA5)ia^{c^3*T,^ o isiv ) i4-5 
©t*i> FD 3 ~D,-en-en©ffi4©iig(^». S6(c^s 

*lfcfe©4l5M§-C&&„ cn64-20t 5 hDs-D.-e 

^•^rt^-5*^SQ 3 «c-v r . f3 JWTr'*o, t>^ 

2 0 lrt^tfc'jSftSSEEfllV,,*. V ref3 /2'«T-C 
«±©Sg4©l^£&t>T£A/DS&UWl& 
30 A>o/cJSM-C*S„ 

[0055] «±©A/D^MS©^4S^^TL 

tcm&xn. 3 rxo^mmim. v r . f , ~v r . f , -en-en 
©«-^(C*JW^4ffi©X^ ^i^sw^.-sw,,^ 
ti-en©^j#ttia{ct£;Dfc 1 2 1? (^©f^^MfflD,, 

~D 0 #S:fiiMffl*gfS2 0 3K:!3tt£ftTl>£. -eLT. 
^4l8Pi*s^Tbft:fi. C©1 2 fc * KO^ir^HBD 
„ - D . JPSttHaas 2 0 3 Jz <0 mt> 3 tl £ . 
[005 6] Z<DA/Dmm$&2 0X\%. nj^gfigp 
2 4 OK^gft&gfi^&^tKc^S^fi^C,,,,© 

40 ±»&?-v7±x£m?2>wimiz. saf®3 ic (=8 

C + 4C+2C + C+16C) ©^£^ 1 o#©,iiW 

ffi«tc*@^-rs. — ^. fit*©i 2t-* vf^zfrm* 

ffl^J-rSA/D^PIS-Cli. 1 2<l©S««^*5rfeW 

* s iss t* . ^sfii 2 1 1 c ©Sfi^ 1 ~?&(D&mffiffi 

tctm?Z>. C©J;5K. *Hfll^{Cl^€,A/D^ 

0K2O,J, se*©*>©ij:t©o-c§a^^©^ffi» 

*51/1 3 2T'*f). 01 j|«£^«S{C^^t©4Jt$5U 
r^fi^T©!&WffiW^ 1/2TM. 

[0057] m39amm -xcc *^©^3hj^ 
so nmicn>xmwr*>. mimmmtDm^tttmo 
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S§ 2 0 *j J; 0'#MSE«^Ih18S 3 0 Zft?ti<Dmf&&m 

i8«. m3mmBm< l c{&2>A/D^8m&2 o 

©BSSST&S. C©A/D^&lel!g2 0tt. #g^fi 

W,„. T>^2 0K it&g|52 0 2. SS$IJfflIg|J2 0 
3*JJ:i>'Bl^figf52 5 0£^tf„ 
[0 05 8] T>^"2 0 lti. a^-lelSSl 0A>6Hi*3 
ft/cHEE{8 (Ti-a?m) ttdgBX-T-C,*,**- 

0 l©S<KA*«H E -ia*«SHf-iOlB«:»l't6*i. A# 
2 .,lClsttZ>nffiWm>S:'J-*z s. h-T-S. ^-L/T. T>^' 

20i». ^ssss^c J0i (cs«3nfcm^fitcjr. 
d/chm*. m^ffi^-j: <omm2 o 2 ^m^-r-s. 
th«i5iss2 0 2«, r>-7"2 o i ^tfc^n/cmjufi 

tl^'tCX?) L . C *l 6 2 -^©A^fg^t©®* A/Nt*3* 



(10) mm 2 0 0 2 - 2 6 1 6 1 3 
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[0 0 5 9] al^ag|52 5 0iJ, ^W^Cs.fcJ: 

S W, , .. &ix LttWEBV, . , ~ V r « f , fccfc Cf 
io ^«EflV c ..<Dffi*-i*>£«ftSti&. 

[0060] «J36S«»2 SOfC&Sti&gttX-T- 

[»18] 



= C 



10 2 



= 1 6 C 



.= 8 C 



(18a) 
•<1«W 



20 



mi 9] 



v r . ft - 


V 




■ 


f 1 ™~ 


V con )/2 


•••(19a) 


v r . f3 - 


V 


com ^ r 


e 


f 2~ 


V col J/2 


•-(19b) 


v r . f4 - 


V 


co»~( ^ r 


a 


F 3 ~~ 


V..J/2 


•••(19c) 


v r#fS - 


V 


c © m C V r 


• 


F 4 


V..J/2 


-••(19d) 


Vr.„- 


V 


com C V r 


ft 


r 5 ~~ 


V o o m )/ 2 


»-(19e) 


v f ,„- 


V 


c c m — C V r 


v 1 


F 6 ~~ 


V colB )/2 


•••(19f) 


v r .,„- 


V 


c o in — C ^ r 


• I 


P 7 "~ 


V cow )/2 


•••(19a) 


v r . f9 - 


V 


com (^r» i 


p a — 


V oora )/2 


— (19h) 


v r .,„- 


V 


com (V r 


ft i 


• » ™~ 


V Bom )/2 


™(19i) 


v r .,„- 


V 


com ( V r 


• 1 




V eom )/2 


— <19j ). 


v r .,„- 


V 


cem = ( V r 


• 1 




V e .„>/2 


••-(19k) 



s/c. eft6#«wjEfflv r . ri ~v r . ri ,-e*i-efttt# 

JB«EE«»&iaB3 0 J: n«|&gn*. #JKttEttttSB 40 
3 0«. Wxtf. J6ttg3&SiB^«i^3*ifcfi^lR)0K 

[0061] ■nmmmmz o 3 », x a >? fi^sw 

0 3». C©X^*^3RTSW,, 0 {Cfctt&gj#tfci»£ 

^sn/cfi-^fcs-^c^r. 1 2 tr» KD^^^uffi (d 

[0 06 2 ] #3*tW&«{C<*4A/D&Waig 
2 0©»f^{COt»r«9l!T*. A/D^&#yB©SfSl|8 50 



«rai»-ci^. for, x-f ^^Tsw j0l 3&5gg(,i 
r. w^msgi od»6tti^3nfcmjEfflv )n «:)E;t;/c^ 

#SQ«±iac4)^r-*3n^„ -ecoa. his©a/d 

[0063] A/D^gwaa©»2®»-r«. Blggfi 

352 5 otc^nsx-f^^sw.^a, mmmK 
h. -rut)*,, ^^ 7fi+sw„ 1 Ai#iisiiv 
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„,lcWm2tiri^cWffiQ <±!e(4)5£) <D5*>. 
[«2 0] 

Q*so = C,soV,. f1 = 8CV r . f! -(20) 

u z ssr m. <* ti s tiiiQ, 5 „ #gssR7 c , 5 „ k: ^sjj 

[&2 1 ] 

Q 20? = 1 6CV,„-8CV r .,, 

-1«C(V„-V rif1 /2) -{21) 

[0064]fbT. T>^'2 0 1 £K>ni£m <V,„- 
V r . fl /2) ^ffl^SttS,, tfc«5SP2 0 2K<fc9. T> 
7'2 0 I <(: OStKA^T-JcA^-TSmiEffl ( V, . - V 
i. #54£ A2j*87-iC A^J -T S SiS^EEffi V 
... ( = 0) AvhtbKSftr. HEEfil (v,„-v 
r . M /2) <Z)ft#*#l£3ti&. C©$£3i«. ^SSHjftl 
W2 0 3«CA*3h. tiit)-r^m±iiL^ y FD„Offi 

2) ^iE-c&titiD^ = i -e^-c^cwntfD,, 20 

r,„«Tr?>t), T>7'2 0 1 *>6tB^7Sn-Sm£EfilV 

[006 5] JW±©A/D^M3©fjf 2&|ig©f&(t > 
D. ;-^7SW IS0 #K«^EEfiiV c<) .©;firK:tf)i9 

«*6.tir. §s^7c 2S0 #jS&^;*ft-&. fit, * 

C0 0 6 6) A/D^MH©»3SPItB, ^2SPg 
*?7Bf tC»S^S*^C , . , tcgt -> rc^ifiQ, (C o 

J5 <.«. #JB«ffittV r . M £aW^ttV l ..4©B|"C$J 
#.ilEiv, ( „©t«:9)>5ibS„ ChK<fc»). »s 
[&2 2] 

Q«jo = C 2!0 -V r . f , = 4C-V r , fl -(22) 40 

t. 

.[^2 3] 

0*02=1 6C-V.-4C-V,,,, 

= 16C(V,-V rlfl /2') -(23) 

ft ^^a^nstfiQ, , , *j«as«3R^-c , c , cess 
s. 

CO 0 6 7 ] ^Lt, T>7 - 2 0 1 £<omi£m (V, - 
Vr.,,/2') 36*U«j3ti*. Jt«8W2 0 2tC«fcO. T 50 
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>72 0 1 iOSKA^iffi^cA^-r-SmiEfii (V, - 
V refl /2') i, ^SJEAAiB^JcAA-riaaMBE 
fflV £<> . ( = 0) Li)K */J\*fclR3*it\ ^EEffl (V,- 

v r . fl /2*) ©w#*fiwjesn*. £©*§*». §a 

#JiSI§ff2 0 3(CA^$ft. Utttt*e»hD 1 ,®«4 
l/CKttSfta. "r«cto%. SJEffi (V,-V r ; M / 
2 2 ) jWEr**i«D 1() = 1 £?n. t9-CtttfhtfD 
„ = 0<!:Sn4. C©tf? hD a .<Dfg*s^3tifcl$£ 

V r . fl /2JWTr£><3, T>7'2 0 1 tlZW 
EEfflV 2 «, V„ ri /2'«TT*ot. JU_h©J&3&|Sg 

(0068) «±©A/DSBft*ffl©»F3 

**.&4rc. SHJK^-c.tfflrasfis. for. * 
<f ??jR?sw, sl *sMt;. ^-f7^sw M1 « 

<„ -€-©fg. A/D^^S©^4l3^*5^$n-5. 
[0069] A/Dfa«I©S4SHf|J, ^3gpg 

or. bj^ssr2 5 otc^^n^^-r >^shf-sw 

n.tt. #MmHfflV,. f ,i»fiSlifflv CQ .i©P^-c«J 

SSSRT-C.tcSaStirofcSif Q,©5^ % 
[»2 4] 

Q»!» = C !I0 -V r , (1 =2C-V r , n -(24) 

ft *i ZWffiMQ, , . *5#a^7C , , . «C^«j 

L/, 

UR2 5] 

Q I0J = 1 6C-V,-2C'V r „, 

= 16C(V,-V r „,/2 J ) -(25) 

[00701-eOt. T>72 0 1 <t«Pm£Effi (V,- 
V r „ fl /2 J ) #BWj3*l£. i±i£SI$2 0 2«tJ:^ T 
>7"2 0 1 JrOSKAAMKF-tcAA-riWEa (V 2 - 
V,. ta /2 3 ) ^NS&A^ig-^CC A^T -SSiHSEE 

ttv c „ ( = o) tifi. **Nmztix. ms.m (v,- 
v r . fl /2 j ) <Dtommm$ti&. comma. ®& 
&mu2 o 3KAA$ti. tb*-r^# t--y h D 5 ©ffl<t 
brtete^tis. -rtciyiy. mi£m (v,-v ri(I / 
2 J ) *$iEr-*n«D,= i tsn. •e^r-ftctnBD, 

«. «HIS«* ; f-C 1 . 1 «:3Blo"Ct»S*a«Q J ttC-V 

r.f,/2 , «T-c*»). r>7*2 o i ^e>tb^3n-5^i 

EfflV,«. V r<I1 /2 ! ttK'*or. «±©»4SB 
[0 0 7 1 ] «±©A/D^^S©^4S^©^4C > 
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D. X-f »**^SW,,.#^*BEI8V,..©:£K:W9 

[0 07 2) A/D^^Mai©05|g©Ji(^4>|5l«|-C& 
£. A/DtiW©f 1 3gWCtt. *1 2©P§i^7 

#MMffffiV r . flJ <!:»mmiEfiiV ( ..«!:©ra-C«)gSt)fP 10 

*^ft>n^. c©mi 3 mme ? hD„© 
ffl*^»$uaigP2 o 3 iciettsft*. 
[oo73] «±©A/D^*aEi©^ i 3mmmj 

Ltcm&Vlt. 1 2 U-<JU©#J8UIttfiIV r ., a ~~V 

, . f 1 * -e-Ja^noti^jcfc w x ^ » rm* s w, , . <d® 

fi*)Ji3PSP2 0 3«:fetf.3tir^-5> 0 f U, IHl 3 ©Ft 

#SS#J@P gf5 2 0 3 J: •) W^J 3 ft Z> . 
[0 074] C©A/DgE&Isl8S2 Ottt. oJ^SSSP 20 
2 4 OCC^Stt-SSfiS^teiO^^SSBC,,*©^ 
f**^ ^i-CAWT^Smii. SSI® 2 4 C ( = 8 C 
+ 1 6C) ©gaJfH 1 1 o^d^ffifiiKffiSTS. - 
fi£fc©l 2fcTy hf r y*;Mi£tB:frrSA/D^& 

mss-ett, i 2ii©s*5g^*iAwr-sffi^{i. safii 

2 1I C©#S^^l-o^© [ feWBBaccfflS-rS. C©«t 
9<C. #§fe&Jfc<igK^SA/D^&|5JSg2 0«. fit*© 
6® £ J£fgts?&ra-TO£&B9flt#i 1/1707* 
0. SBl?i^m&Sk©£J:b$jSGT§Ss^©£W 
®W*i2/5r'*^„ 30 
[0 07 5] (m^ffl) -jtttc. #f6Wc<&.5A/Dg! 
^|5|g8{C$Sn-5,irI^figP©<i^M« 1 feLLT* 0 . 
Mffl©pJ^§Sg|5©^%0m ( 1 ^m^M) ©oj^gfi 

gp«:^*nssa*T©<i^N.«iJW±-c*o. I&m 

©pf^SSBtC^S fti> N. <l©§S^-en^ti©ffe 
^ <r>7-©A^7tc««S3n-S— ffi£izm<DM) ic 
A#T£#J8SE<B©U^l4&P.«lfcJ±T&£ 0 /c 
ftfU M=P, = l©*§££Bfc<. ^m©oJ^gggl5tC 

§ s n& n .<i©§a^-? ^n-en©^fiffli^ c . . , ~ c 
..».<tL. ^m©pj^sgptc«^3ns#jsmffffi^ 40 

V r .,...,-V r . &mfig. £nffi (1 

^N.) te^O'Spffi ( 1 ^p^P.) Stol^r. C 
...-V r . r .... ©&ffi#£UtC^&.5J:5{c|S^<*ft 
So */c. C...-V,.,..., ©Sffitt. ^HHCC^/ci 
*fC&i:ba*2 r-*S^it&^*3©?!>W&T&-5„ A 
/D^HSg^^tti^SnS^^^iKB©^^ h&tt. 
[»26] 

N,-P, + N,P, + -+N M -P M -(26) 

ttzjuvrnzftz. 

[0076] ±!B©&ieSWB!K-Ctt. A/DSBftBIS* 50 
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e>tB^$tiS-ry^JKii©b'-7 hlfclJ 1 2X$>-otcAK 

f6©«s©»r * ^ r *> j: i\ ±.mm i mmnmvit 

M=3, SN.= 4. £-P.= l X$>-otci>K — »«c 

1, N t = 4. P,= 3 X&->tcifi. N,#2 
«±©fiE.*CH»T* oT. P, €> 2 w±©fiES©»r * 
-?TJ:<, C©*g£(tti. N a ffl<C«g»R^^y^"± 

M=l. Ni = 1 . P,= 12 X&itcOfi. — J&CCtt. 
l>. £/c. M«t*-5t, SN.= 1, SP.= 1 

utfectot. SP.*5^'oC->ri>rfc c fc(,i 0 

[0077] 

^*j<fci>'!)sssagi5©^fli:*^ ? ^-ctiiW-rsffia 

fi£3fc©fc©£itf£LT7j>£«,>„ L/c-dht, C©cfc 
g«. S^@SS««CA/D^[51^^Sc<i:{Cj:0 

W3Kb^S6ci*5-c#. A/D^iiss^eai^sn 

%15Cit-Ct^ 7fe^ws^©<it!(*^<-r 
SCi«cj:»)iS«?«^b*aS£:<!:4>r^s. £tc, * 

^te^K^A/D^HSStt. e£*©fe©J:bSJb 

[®ffi©®m&i«BB) 

[01111 *i5Sff^«e:»-5 A/D^j&HISg2 0 *^rtf 
S^IS^SI ©t8RS0r&S o 

[12] mtm&i o©iuss0-c*€.. 

[0 3] ^l^ff^(C^-5A/D^[elSS2 0©I1SS 
[04] A/D^&@S82 0«CA*-rSmffiiiV, o< !:4 

o©f -^ h D^^D.-en^n©®^©^^^^ 
■cab*. 

[05] ^BE<BV 1 i4 0©t'y hD,~D 4 ^-n^n© 

mt <Dm&*7jk?m$kx$> 

[06] SjEfflV J i4o©f > hD,~-D„-eft^*l© 

[07] m2mmBmic%zA/Dm&®m2 o©isiss 

[0 8] B33l^)f^«C(lSA/D^|3IgS2 O©088 
0T-&&„ 
[^©^W] 

l-@f*}g^g. 1 0- •fg#I5I&g, 2 0-A/Dfft 
(5188. 3 O -#MSHE«l&08g. 2 0 

i - T>y. 2 02-jtsw. 2 o 3 ■mm^m^ 2 
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Dm 
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9V,.fi/ia ~ iovr.»./ie 




0 


0 


1 
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0 
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D, 
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15V,.f,/1B — V,.f» 
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15Vr.fi/16 — Vr.fl 
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14V,.f,/16 ~ 15Vr.r,/16 
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13V,.f,/16 14Vr.r»/16 
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0 


0 


1 


1 


2V..fi/16- 3V,.fi/16 


0 


0 


1 


0 
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